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^v~^iZX i)mmt^ii:mi'~ h^m^tir^o m^lS, IEEE 8 0 2. 1 1 a Tfi^^ 
ffinrtg^fEi§|V- h i: LT 6Mb p s > 9Mbps. 12Mbps. 18Mbps. 24 
Mbps. 36Mbps. 4 SMh p s ^XtPS 4Mb p sUm^^tLXiSlO . Mmn^ 

mmi<zM.^:tj:^^ii5 4Mb p s iz X ^ T ~ -i^ i^m^k . mmw^Tf>^^mz^w.^j:m 

-^{4 6Mb p s izJi^r~:S^i^mi:^^o 
[0 0 1 1] 

oT. mnm^(Dmt\zx\)^m-t^iii^\y- Y-h^^-^'^fitz^^i.zii^ mm^mo'^m 

[0 0 12] 
[0 0 13] 

^^iz i ia-fe^i^oips ^ig^o icfr d t it^'arm ^^-y hu-^r ^m'^my^m ^ Jtft -r 
[US ^ ie> o^^] 

[0 0 14] 

mm.mmmmmm^ ^$^f)^r~^<Dmm^z^mLx\^:h kzm-^^ mm. ^^tsmtm 
m^^ ft'ei'm^s.m^m^ip. K^m-r * t . ii^ $ fifz-mmmmmm.\>zm<^ ^ mia 
^yyv-'^ x^m ^ixx\.^^-^mzm-r^im ^w.mm ^mm'§mmmm^i)^^^-f ^ 

izm^-r^i^m^mmmm^jimt^mx.^^ t ^w^t-r^o 

[0 0 15] 

^^t^hii:h-)mim(omm^-^^^^mk<Dmm^^fiix:s.\^HzuwMm'^^^^^y y 

m^zmmLx\.^^^mzm-f^mm^%tsmtmm^^K^fi'^mmm^mzm^^^jL 
Mt. Jl^^^^f^5i'®^f^^c*o*#^y Y'7~i7xi^m'^ftx\j^^-^m\zm'r^^m^it 

(o^'^mmim^^iizm^-r ^mm^mmnm^jimt ^m^^^ t ^nwct-r^ox. fs 
m\^- Y:fymM^tifzm^i<zi,miMmi^(DmmimwKnd ^ti!)^x^^o ttz. r^^^ 
x^'^yY ^mm^-riizmm^Mrnxummm^^'^m^j:^ y Yu~t^^mm-r^<Dx\ r 
^■i^:^yti^ > Y^^mv. Ti^-kx:^^ > Y^mmLxmrn^n") ^y yu-^^ titm.L 

[0 0 16] 

<M-i&<^mm 1 > 

\>ir. mm^mmLtj:-it(^^^m<D^m<DMmiiz^^^-y Yu-^^atwmyjmz^ 
^^xmm-f-^c miii.:^mMT!)m0.t-t^mm^m^>fz^y yk^-^^ 1 1 o(Dmj&m^ 

7j^-rmx^^o m l liZyj^-t^ ^ t-. y YU-^ l l O t4. T^-bX^K'f y Y '1:'^^ 

■^•riz±x<D^^mxmmmm^no^ti!>^x^^jioizm^Lfzi>(Dx^;bo muzis 
v*T. ^y Yu-^ 1 1 oti. mmmmmom^i o i~i o 4;&»p)«^$tt-5,o mi^p 
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<7)mm^^\iii. ^mMi 0 1-1 0 4 r^T-5:vMctt^ii^>6?prBgT-^-2.i ii^^LTv^^ 

o St'c. h y-iJ' 1 1 0 4" *^*>&n -r-So ^W^^ii 

> h7-^ 1 1 0 t'#iJntTV>:s^5St^y hKf~i^ 1 1 0 l*lt?'|5£ffl ^ tL-2.iiM=^it 

S*T-3S7^1 0 2-1 0 4 7&«^^aSSg5^-e^^J^'g-tZOV^Tm5g^^^f ^/c. 2^^Jfe<^ 
3^^tCi3V>-C(i. IEEE 8 0 2. 1 1 a<Dm^<om^Biri}^. :^^B^iiCLtil,zm:h i>(D 

[0 0 17] 

xh^o ^m^^mmt. v^y-^ 1 1 op^x<Dmm^i$i(Di^mm5i'^mi-i><Dxi:) 
>9. ^^«*^isu^. ^m-mi^mw'^. i^mmm^i^t. ^m^^mu-hisxzjp^m^m^ 

^-^tj"ltlST-$)^o 114 {±> ^ b 7-^^ 1 1 0 tC*3V^T. IEEE 8 0 2. 1 1 a c7)<5 
. Jil5^1 0 2- 1 0 4 <^lj#^^-t7n-^^- hT'$)^o met*. iS5fel 0 2 t>S*l 

0 1, 1 0 3. 1 0 4^fi^tit<oMmizmm'^m^£^±u^u-Y(Dmim'rmx^:h 

0 m7 tmi Oli. -^^1 0 2 t-^^l 0 1 . 1 0 3, 1 0 4 -etL-?:}xi:OS«tC'gefflnr 
tl^aifWcDf8«-^-ril|-C^;5>o I218J4. Sg^lcl 0 1-1 0 4 ^cAV^#^:^^L^c^- 
y hy-^' 110 a<7);p^^:^-f Il|T-^>4)o 
[0 0 1 81 

*-f> 0 2 5rffiV^T. Sa*l 0 l<^:T^y b 7- ^'^:^l=ai6{lF=^mB^1-^o 1 0 1 
i±> h 7-^^ 110 ic#ljnLTV^-5^5fel 0 1-10 4 co5ro7fe'lt^>&» tL^# 
*n^5K1f^«:#Oo milii-* ^ 9 c:<^#Sn^*1f«iiw J: OS* l O l ~ l O 4 {*, ^ 
y b 7-^^ 1 1 0 J3#ijnLTV^^^5fcS'}B^-r;5it7&*T'§;So 
[0 0 191 

*-f^ III2 (a) ^m^^^x. 0 lomMM^mmm^m^'^iZ'o^^xmm-r^o ^ 
*i 0 in. ]>j,rii'mm-t^^^K. ^h7!f-\:.ib^t(>(bfitzmMxmnm^mminmi' 
So T's 2 0 1 tcisv^T. j®*i 0 1 {±. muif^Mmn^^-^^WL^-r^o ^<d'^ 
. xx>;'ys 2 0 2 trjt<^^, mv^imm^ ^•^i)mT\.fzi}^ifoii)^(Dmm.^<i^oo mm 

«*?SEi5'-f •v^si§TLTV>^V>^>g-tC{4, ^T-t'&ST-XT-yT'S 2 0 2 im^i&-to 
#}!raS8*?t^;J"r-r7&«MTL7t:^'^t-{4. x y "/S 2 0 3 icji*., ^yh7-^'l 10 
tc#}bntTv>«S^* (mTT'{4. 1 0 2 - 1 0 4 <7)?tiS=^tf ^ o #Snig 

^t#M5^5&*'e-<D?iMT'-i5'tc^d-L^5fei 0 1 d tcf '&:^&;ei*#x. 

^*L*o c^cic, A-r-;' 2 0 4 iCJic?^, 1 0 1 75*15151 LTV^ -2, #M*1t^«':^ 7^ 
•^T'S 2 0 3 t3:fettS?i^>l*l#t'*o*§HI'f-t'i>o ^t^x :^T--;'7'S 2 0 5 ll5i*> 

0 6 izm^. mm^Mmmmm^^ ^ -^^n^^Ltzmiz. nvx-r-yzfs 202 izm^. 

[0 0 2 01 

-cv^S;e>-^d:a^^^W1f^=^SIS*i 0 1 lci^^s1-S;^y£^5&*#£'btLS„ 

[0 0 2 1 1 

^^^tr, III2 (b) Sr^v^T. «5K1 0 1 <^^M^^a^i!;<1ft^ov>TmHJi-'2>o :^y^y 

ys 2 1 1 izisx^^x. m^i 0 1 {±, ^*i 0 2 - 1 0 4 ;e»-<b^'(nt#^^it-t-*o mm 

T**o ^m-r^X^iZ^ ^5^1 0 2-1 0 4f4. g^**T'-iJ'^«tC'ffifflL-CV^S^jg4 
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iizm-r^mmtLx^ ^(Dmrnmrnir^ttrtti^Mi o i tcii^ wn) -t^o ^^^^ ;^ 

X-;' T'S 2 1 2 Jcii^S^, ^5^1 0 1 li, t/v:3§IM1tmt-^-=?§ ^ ;t-^ h 7 - ^5^ l l 0 
•C'K^ ^ *7,T v» s ^1? JiRtcglf * iS^ffl^Jtif ^<^i£^*5 J: zmm «-ff -5 o - <^155ffi=^i*1f ^ 
O^?0=S:l2I3 i;^1-o IDS tc^-f <t ^ tc. 1 0 4 1 0 1 H^L4 8Mbps <Ofe 

^W- hHr9Mb p s (Dmm^it'Sr^mLm ^ . tfz. 0 4ti5i^l 0 3 Kn 

L3 6Mb p sCDii.mi'- MCT5. 5Mbp s wit^iseffi LTV^-&o ^r-^rs 

<^ ^tffl L T ^ -5 ;&-<^tf» fi^ ^ o 

[0 0 2 2 1 

ep*>. 13 3 tc^-t J; ^ 1 0 4A>h^^l 0 1 ti^t-T-SfSi^W- h{±4 8Mb p 

s-C**;i»«, 1114 i ^ J::, 4 8Mb p s <^^^1^- h tC^ftS^^am^^i^fis 2 7 

Mb p s fc^-So t^eoT. 0 4/6^ib$fS*l 0 1 tC^-rs®>(t{±. ^-y hU-i^ 1 1 

Ocoii#=^:^<0d *>^ 9Mb p 8/2 7Mb p s = 3 3. 3 %=£r'|^ffi fCV>-5>o 
[0 0 2 31 

rate, HSlc^i-i^ ic, 0 4i»^hmmi 0 3 tc*J-f h{i3 6Mb 

p s Tab-Sjei^ EI4 IC^I-J; d 3 6Mb p s O-fS^^W- hti^JS-r-SM^itJis 2 
2Mb p s t^£^o i^fe^T. 0 4;6>'b^*l 0 3 1 

1 0Oa'jS^i|^cO■9t)^ 5. 5Mb p s/2 2Mb p s = 2 5. 0 % Sr-^ffl LTV^-So 
[0 0 2 41 

ttfecj-r. 1 1 0<^®'(i^J^cod 100%- (33. 3%+25. 0% 

) =4 1. 7 %-^m<^mmiZ'mm'»im^j:^i^t^^x\y^&o 

[0 0 2 51 

^iz. 2 1 3 KM^. Sa*l 0 1 S5fel 0 2 - 1 0 4 ic^tL. 7.7- 

S2 1 2-eMffL7t'($ffl=^:^'lf^=^ii^1-^o i«^<t^=^:i^'itmdi^{i> -Pllx-ff. ±iE L 
fz7.7--J^^ 2 0 5 Hi3tt'5)#M5^1f^il^i:I^^tC. ;^ y h7-^ 1 1 0 izmuLX 
V^<2>^5^1 0 2- 1 0 4 iZMLX^m^i'^t>ti'^o ^i<DXo Km^^'t :h Z tX'^ «5K 
1 0 2 ~ 1 0 4 {i:T- YU-^ 1 1 0 cO-fSffi^J^^JH^fi^lCffiti-t'S ^ t tS-'-C § 
VMi. ^5fel 0 2 - 1 0 4c7)v>-ftL:i-75^P>T'-j^<7)ill^aM^f^y{)S^^L/cJ^'g-H. ®^n^^ 
i:n<itzt^^i> t < ti^^;' b y-rJ' 1 1 0 JC^Jp i 0 2 - 1 0 4^TtzMb 

x^m^i$tmm^m^LxiiX\^^o ^(Dx^imi^^^^t. mt:Kmisim^Tf>m^L^£ 

[0 0 2 6 1 

^^cic, m 5 «-fflv>-c. 1 0 2- 1 0 4 <Dmf^^mm-t^o 

[0 0 2 71 

*-r. HIS (a) =^ffiV^T. S^^l 0 2- 1 0 40#M5fe'ltf&S'fiitlf^icov^rm?^ 
-r^o Xr-y 7°S 5 0 1 tciSV^T. m^l 0 2-1 0 4(4, 1 0 n!)-hmM^i^^m 
$:h,*#in3S*1f#«:-?-tL'rtL^#-r^o ^K. XT-yzfS 5 0 2 tcii*> Sgjjcl 0 2- 
1 0 4 {±. g*7i«ia'ltLTV>^#ip3J|*1f^t;^x-y 5 0 1 lci5tt'&^#F^#t'^o- 

[0 0 2 81 

m5 (b) «:ffiv^-c, 0 2-^1 0 4<omm^^mm^mmmz^\^>xmm 
■f-'So -/s 5 1 1 jr;fev^r, «5^i 0 2 - 1 0 4 {±. ^^1 0 1 ^i^fb-fseffl^^Jtif^ 

^^M'fi§:mirZo t'S 5 i 2 t^B.^. 1 0 2 - 1 0 4 (4, ^^mi 

o 

[0 0 2 91 

115 (c) «rfflv>T> m^i 0 2- 1 0 4<Dmm^i^^mmm^<^^^xum-t^ 

o ;^X';'yS 5 3 1 *Ci3V^T, Sg5^1 0 2-1 0 4 {4. -Wlx-tdT, ^5|e 1 0 
^#W*'lt««:S'(iL^figltC, ^#L;t#lin3g*1t^S:fe tH, y h 7 - 1 1 0 
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1 0 0 3 0 1 

^B^tf. 0 2;?»-'«l 0 1, 10 3, I 0 4^ixrfitiixmi-'-'hn^^'h^fz 

rfcHi 0. I217tc^t-J:9t^. 0 2 i:^*l 0 1, 103, 104^ttmt(D 

nlVmli^zm-r^')!'^^ «*i o2;6^'b®*i 01,1 0 3 ii^^-r-^fs^i-- 

8Mb p s-e^-S^^^ 1214 lw^-r<t^ 4 8Mb p sOfE^ll^- 

{±, 2 7 Mb p s fc'i^o |13-e±^L/t ^I, ^-yVV-^ll 0<Dm^^ 

Jto^ 4 1. 7 %i!]m<Dmmi'^mm^x^^<^x. «5^i 0 1 , 103 i,zM-t^w. 
m-^mmm^mi±. iii7i;^f i^t^. 2 7Mbp sxo. 417 = 11. 2Mbp s t 

[0 0 3 2] 

mmi<z. laeti^i-i^t::. 5^*1 0 2;&^'bi^*l 0 4 Hi 1 2Mb 

p s X'^4>;e>^ 1214 ic^-r J: ^ l 2Mb p s <^fe^l^- bt^^tPSt-^jl^^itti. 9 
Mb p s t'&^o -iT?. iiz&LTtidi::. b^-^ l l 0 <^®^t^it<^ 9 4 1 

7%75MtlloMi'i^ffl^tgT-*;SO-C. ^5^1 0 4 t-}»t-r^^ffl^«giiMl^ii> EI 7 
9MbpsX0. 417 = 3. 7Mbpsi:^;5>o 

[0 0 3 31 

mi<0^y 1 1 0tC:feV»-C. Si*l 0 1-1 0 4(7)-e:iX'r^Xi::TV8 0 1, S 

TB (-fev h > y ^--K-y^^^) 8 0 2 . TVS 0 3, 8 0 4 75^'^^$ tt/c -7 b 7 - 1 
1 0 ac^m^^^-t-m-e^^o III8-Cl±. 0 l^^^^'^TVS 0 

b7-i^ 1 1 0 a «^LTV» TVS 0 1 LT g 1 0 1 (^Ai^jifflJif* 

;^tg=Sr*-r'5.^<^*fflV>-^TV 8 0 1 bV-iJ' 1 1 0 a icM^^ b7t:^^ti:J3 

-C^)|Wl;^fiO^^^*i-^^t{±W^ tT-'f^^v^o iffi*102tSTB802 i: O^^. 
5^1 0 3 i:TV8 0 3 h(r>'^m. ^i^lf^-^l 0 4 tTV 8 0 4 ^: 0«illCOV>T ^ . f5] 

liTT'{i^^!lx.if> STB 8 0 2;a«TV 8 0 1 , 8 0 3, 8 0 4 t'^^ Lij)®55^ e. Jfe ^ 
h^fflv>-C. ^7 hy-^' 1 1 0 a!*I<^«*l 0 1, 1 0 3, 1 0 4 t^T. h V -A-T- iS' 

115 °(df ifflV^T. ^^5151 0 2<07'-i5'^#»^l--^V^-^i^«'^'^*° 1^5 (d) 
i-i^H. •;'7'S5 4 1JC:J3V^T. ^*l0 2{i, S TB 8 0 2 :*>'b<^)M*lcJo'Vj 

[0 0 3 71 

a>ftm^l=3a«#**BI7 0J:^*:J^-&t^> ^5fel 02**5Mbp so;^h';- 
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Ar-i^^mnLXo t-t^t. mmm^<Dm^s 5Mbps<ii. 2Mbps^-e*>& 

^t7!)-h. Jb?*1 0 1. 10 3 l,ZlitLXiimmi-~ V 4 8Mb p s ^ISffi L/cig^Ti^'^tg 
V$>^tmmir^ottz.^^lQ4liZMLXii. 5Mbps>3. TMbps-C^-Si 

10 0 3 81 

7"S 5 4 2;d-e>;=!.r y 7'S 5 4 3 liZM^. ^Ml 0 1 H*tL. 3i^5S*liS0^> ^^t^ 

1 0 2 {i. i^#®5^^SU^^:0^«* 10 2. ^im^mm^^^ 101. 1 0 3 . « 
fflii^^it76*5Mb p s. ^mmm^^-V^'4 8Mb p sT'*^i^««#=S:lS5^1 0 1 

[0 0 3 91 

«^1 0 Hi. ®5^1 0 2;6><bOi^#'|f$R*S<t-r^ ±iaT>UiH^L7tiili^ll^o^§ 
, H! 9 li^i-J: ^ t-^ffl^i^'tt^(^Mff=Sr^fvs h 7 - iJ' 1 1 0 a I^O^S^H^t L 

10 0 4 01 _ , ^ 

gp^. laeic^-Ti^t^s Smi 0 2;5*e>^*l 0 1, 1 0 3 t^^-r^feS^- Hi4 
8Mb p s-e^-S^ii^ 1114 tc^-r J: 9 4 8 M b p s <^fe^ V - > t^^tlS-t ^ S^fM^^it 
ti, 2 7Mb p s ii^-So tJfeo-r, ia^l 0 2>0-f.^*l 0 1 , 1 0 3 tcMLTSMb p 
s(??;^ h i;-Ay'-^';5^|Wl^iC-7;l^^i^>»$ix>ti^'^tC{±, V U - 1 1 0 <75jiM=^ 
m(Dd-^. 5Mbps/27Mbps = 18. X-^X. VU-i^ 

1 1 o(Dmimm<D^-ib. ioo%-(33. 3%+ 2 5. o%+i8. 5%) =23. 
2 %i!)m<^MmiZ'mm-sjmx^^<Dx. 1 0 1 , 103 KM-t^i'^m'^tmis'BMii 

, mi OliZT^i-^vi^. 27MbpsX0. 232 = 6. 2Mbpsi:'&*o 
[0 0 4 1 1 

mmi>z. men^-Ti^tc. ^mi 0 2*-^s*i 0 4i,zM-t^mm\y~ m±i 2Mb 

p s T•*'^>/&^ 114 I'^-r i ^ 1 2Mb p s (T^-e^V- 9 
Mb p s ii^-So C^r-. i^L/ci^lC. hU--^ 1 1 0 <^®«^it<^^ >x =2 

3. 2%5&«'fi&<^a'Bt::Wnrt^'^*^<^'^- 0 4 tc^i-^-m^^iigaMMii. m 

1 0 K^-t i ^ iZ, 9MbpsX 0. 2 3 2 = 2. OMbpst^r^o 
[0 0 4 21 

>^T--yys 5 4 1 i,zi5if^mmm^<D^^. mmyf^tnmhtzm^izit. mmmm^ 

:^^v^T^-^fli®^1-'5.o c:tLtcJ;«9> ^-^ffi> 5S* l 0 2 7!>^-^®*l 0 4(ryn-K 

mm-^m^2. oMb p s i::^si?ii-/c:^ h V -j^r-is^ ^m^i 0 4 IC 

[0 0 4 31 

i^c. m^if. mm^mmmmmm7<DX^tj:^^},z. stb s o 27&«tv8 o i. 

803, 804 tr*tL3Mbps<?);^h U - Ax*- ^Seff-t'SI^^Oi&^'^^r^x.^o 
1 0 2'T^^yu~ K^^;^ b=^fflV>T3Mb p sc^:^ h 0 - A 7^- ^rjH-fg L <t ^ t-f-Si: 
^*1 0 1 1 0 3, 1 0 4 iCi^fL-Cfi. 116 lC^$tt;5,^*l 0 4 Wfe^V- Mrl^ 
W-C. 1 2Mbp s<^'fe^V- >*'l^fflL't^'^;6*Rrt|-e**t^JISf-r'2.o -^LT. 3g 
* 1 0 2 1 0 1 L, illM^*mS'Ji^^^'^* 10 2. S:m«5^ftSiJi^*^^«* 1 

0 1, 1 0 3, 1 0 4. '(£fflii>ft^i^75*3Mb p s. -eeffl^S^l^- b**l 2Mb p s t?* 

^mmmWi^^^i 0 1 iz^m-t^o 

[0 0 4 41 
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^h^m^nmWi^^Mi 0 2- 1 0 4 i^ii^-rsi di&f^-r^o !J£o-c. fe^i'- b^^is 

[0 0 4 5] 
. [0 0 4 6] 

: Power Line Communicat ion) <D X d ^ ^ W — l-Jlffl LT ^ ^ H 2 , 5 ICtt: ? 
[0 0 4 7] 

±M(DmM-^\±. ^*1 0 l^^^^y by-rJ' 1 1 0 t3#SnLTV^^^^=Srm^.^ 
[0 0 4 8] 

^7t, ±fB<0|5iHjT«i±, #^*;5^'f5^l^- b'£-fiJ5fe-f^:^?£fc tr. ^-j YV-^^cO 
5 4Mb p sO^^V- Yii^hWm^:. 1 HJilJi^'ls B'T^Ia]^jy.±IE«tcii 

^)0-efi^ < . ^-y h 7-:5'4'<^^*i: 6Mb p ^(DMi^V- Vii-h^mz 1 
[0 0 4 9] 

*o n 1 1 \f^%m<r>i<m\z'^^m^\ 02-104 (Dr--^'^mm'^-^7^'f-7'o-^^ 

-y-r^hho 'Sr*?, iii^l 0 2~ 1 0 4<7>T'-:5'Jt'f«i&<^i^J.^<7)tl)f^twPbT{i. 
[0 0 5 01 

mM<r>im \ hnmz. HSi-^^tL-Si^'fe^-^-^ h7-^ 1 1 0 atl:fev^T. STB 
8 0 2;5-'T V 8 0 1 , 8 0 3, 8 0 4 L 5 M b p s <^;^ b U - A y*- ^J' S:iB'ft-r'& ^ 

[0 0 5 1 ] 

i-f> ^ro*l 0 2 fi, STB 8 0 2 (7?ll*(3^o%>T. ^JiSOJ^B 1 i:IWl;^tc. EI 
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